This paper measures financial integration among selected European Union equity markets over the period July 1990 to June 2006 using daily data. Eleven markets (Austria, Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Netherlands, Spain and the United Kingdom) are included in the analysis. Panel unit root tests are used to test for non-stationarity, and multivariate cointegration, Granger causality and level VAR procedures and variance decompositions are conducted to examine the equilibrium and causal relationships among these markets. The results indicate that there is a stationary long-run equilibrium relationship among and significant and substantial short and long run causal linkages between these markets. The findings offer complementary evidence that a high level of financial integration now prevails in the region.
I. Introduction
Financial integration is the process in which a country's or region's financial markets, including its money, bond, bank credit and equity markets, become more closely integrated with those in other countries or regions. More particularly, the market for a set of financial instruments and/or services is said to be fully integrated if all potential market participants with the same relevant characteristics: (i) face a single set of rules when they deal with these financial instruments and/or services; (ii) have equal access to the set of financial instruments and/or services; and (iii) are treated equally when they are active in the market (Baele et al. 2004) .
In terms of outcomes, three benefits accrue from the process of financial integration: (i) more opportunities for risk sharing and diversification, (ii) the better allocation of capital across investment opportunities, and (iii) the potential for higher economic growth. First, sharing risk across regions enhances specialisation, increases the set of financial instruments and/or services available, and thereby provides additional possibilities for diversification by investors. Second, the elimination of barriers to trading, clearing and settlement allows firms to choose the most efficient location for their financing activities. Investors too are free to invest their funds to their most productive end-use. Finally, the improvement in capital allocation enhances financial development, thereby assisting the process of economic growth, with additional funds flowing to (often less-developed) countries or regions with more (and often better) productive opportunities.
The European Union (EU), currently celebrating the fiftieth anniversary of its establishment, is a potential exemplar of the process of financial integration. Starting with the six-member European Economic Community (EEC) in 1957, the EU is now the world's largest economic entity with a nominal GDP of €11.5 (US$15.0) trillion spread across 27 member states, including the 13 members of the single-currency euro area. Obviously, financial integration has been an ongoing goal of the EU with an early emphasis placed on the elimination of cross-border restrictions on the activities of firms and investors within the region, as well as the harmonisation of rules, taxes and regulations among member states. More recently, however, the pace of these changes has accelerated, alongside a surge in crossborder trading. For instance, in the last few years the Financial Services Action Plan has been established as the vehicle for developing a single market in financial services in the EU, with more than forty measures to be implemented in the areas of banking, securities, insurance and pensions, and asset management (European Commission, 2007) . At the same time, the European System of Central Banks (ESCB) and the European Central Bank (ECB) have since 1998 focused on financial integration as a means of achieving their primary objective of price stability alongside a high level of employment and sustainable and non-inflationary growth. This has resulted in series of regular updates on the pace and progress of financial integration by both the European Commission (2006) and the ECB (2007) .
In a recent ECB occasional paper, Baele et al. (2004) identify several developments, particularly in equity markets, that suggest that financial integration has increased substantially in the EU. First, equity market participation by all types of investors has increased considerably, with equity as a share of financial assets held almost doubling between 1995 and 1999 (almost certainly associated with aging populations and the supplementation of public pensions with personal retirement savings). Second, the convergence of interest rates across euro area countries to historically low levels has prompted a reallocation of investments towards equity markets. Third, a number of EU directives have removed many of the few remaining barriers to international equity investment. Fourth, rapid growth in the number of investment funds has made it easier for investors to construct welldiversified portfolios.
Finally, with the introduction of the single currency in 1999, a structural shift occurred in the portfolio allocation paradigm, with investors increasingly convinced that the traditional first step of the international asset allocation decision in terms of country selection should give way to industry or sector selection, at least in the EU (Baele et al. 2004) . In turn, the heightened interest in cross-border equity trading has led the region's stock exchanges to expand across national borders, with the consolidation of existing exchanges and attempts to create panEuropean exchanges: complicated in part by cross-country regulatory differences and the fragmentation in clearing and settlement systems (Baele et al. 2004) . Baele et al. (2004) use this evidence to argue for the monitoring and understanding of financial market integration. The reasons are as follows. First, while the benefits of financial integration are expected to be positive overall, less positive effects may arise where, say, excessive consolidation in a market segment hinders competition. Second, it is important to accurately measure the state of integration in various segments of the market so that areas where further initiatives are required are identified. Third, as monetary policy is implemented through the financial system, this system must be as efficient as possible in order to guarantee the smooth and effective transmission of monetary policy. Finally, financial integration affects the structure of the financial system, which in turn may have implications for financial stability. Monitoring integration is therefore important for regulators and central banks.
In Baele et al. (2004) , the relative importance of sector and country effects, the proportion of local equity market variance explained by common factors, and changes in equity home bias are used separately to assess the degree of financial integration. However, a complementary approach exists in the form of multivariate cointegration, causality and variance decomposition methods to examine these sorts of pricing relationships. This builds upon a continuously evolving literature concerned with financial market integration, comprising studies addressing the integration of European member-states with global markets. See, for instance, Arshanapalli and Doukas (1993) , Abbott and Chow (1993) , Espitia and Santamaria (1994) , Kwan et al. (1995) , Richards (1995) , Longin and Solnik (1995) , Malliaris and Urrutia (1996) , Solnik et al. (1996) , Darbar and Deb (1997) , Meric and Meric (1997) , Shawky et al. (1997) , Yuhn (1997) , Francis and Leachman (1998) , Ramchand and Susmel (1998) , Masih and Masih (1999) and Cheung and Lai (1999) . It also builds upon a relatively recent body of work focusing on the institutional and regulatory aspects and outcomes of integration within Europe, especially the role of European Monetary Union (EMU) and the single currency. See, for example, Cheung and Lai (1999) , Rouwenhorst (1999 ), Frantzscher (2002 , Worthington et al. (2003) , Hartmann et al. (2003) , Jian et al. (2003) , Reszar (2005) , Batten and Kearney (2006) , Schotman and Zalewska (2006) , Fonteyne (2006) , Hardouvelis (2006) , Kim et al. (2006) and Papadogonona and Stouraras (2006) ].
Accordingly, the purpose of this paper is to present a quantitative method for assessing financial integration in EU equity markets. The paper itself is divided into four main areas. Section II presents the data employed in the analysis. Section III explains the methodology. Section IV discusses the results. The paper ends with some brief concluding remarks in Section V.
II. Data
The data employed in the study is composed of value-weighted equity market indices for 11 European markets, namely, Austria (AUS), Belgium (BEL), Denmark (DEN), France (FRA), Germany (GER), Greece (GRE), Ireland (IRL), In constructing a country index every listed security in the market is identified. Securities are free float adjusted, classified in accordance with the Global Industry Classification Standard (GICS ® ), and screened by size and liquidity. MSCI then constructs its indices by targeting for index inclusion 85% of the free float adjusted market capitalization in each industry group, within each country. By targeting 85% of each industry group, the MSCI Country Index captures 85% of the total country market capitalization while it accurately reflects the economic diversity of the market. MSCI indices are widely employed in the financial integration literature given the degree of comparability, the avoidance of dual listing and the breadth and reflectivity of index coverage [see, for instance, Meric and Meric (1997) , Yuhn (1997) , Cheung and Lai (1999) and Worthington et al. (2003) ]. The daily data used comprise the longest continuous time series for the eleven equity markets. Each market encompasses 4,175 daily observations; the eleven markets together provide a balanced panel of 45,925 observations.
III. Empirical Methodology
This paper investigates the integration among EU equity markets as follows. Panel unit root tests are first conducted as a means of informing subsequent techniques. Multivariate cointegration, Granger causality, level VAR and variance decomposition methods are then employed to examine the integration among markets.
A. Panel Unit Root Tests
Panel unit root tests comprise a multivariate analogue to standard univariate unit root tests, including the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP) and Kwiatkowski, Phillips, Schmidt and Shin (KPSS) tests. The main purpose in extending the application of purely time-series unit root tests to panel unit root tests is to use the increase in sample size from pooling cross-sectional data to improve the power of the tests. Three panel unit root tests are examined, namely: the Levine, Lin and Chu (2002) , Im, Pesaran and Shin (2003) and Hadri (2000) tests.
1) A Basic Model
Assume the time series {y i,0 , …, y i,T } on the cross section units (or markets) i = 1, 2, …, M over T time periods are generated for each i by a simple first-order autoregressive, AR(1), process: (1) where y i,t denotes the observed cross section for the i-th unit at time t and ε i,t is white noise for the i-th unit at time t. The errors ε i,t are identically and independently distributed (i.i.d) across i and t with E(ε i,t ) = 0, and . Under the null hypothesis of a unit root, ρ i = 1 for all i, equation (1) can be rewritten as the following basic ADF specification:
(2) where α = (1 -ρ i )µ i , φ i = (ρ i -1) and y i are coefficients to be estimated for the i-th unit, q i is the number of lagged terms for the i-th unit and all other parameters are as previously defined.
2) Levine, Lin and Chu Test
One of the first panel unit root tests was proposed by Levine and Lin (1992) and subsequently formalised in Levine et al. (2002) (hereafter LLC). The LLC test permits the intercept, time trend, residual variance and higher-order autocorrelations to vary across individual markets. The LLC test is based on a pooled panel estimator which assumes a common φ i = φ but allows q i to vary across the cross sections. It also requires the independently generated time series to have a common sample size. The LLC test may then be viewed as a pooled ADF test potentially with different lag lengths across the cross sections of the panel. The main limitation of this test is that it imposes a cross-equation restriction on the first-order autocorrelation coefficients. Under the LLC, the null and alternative hypotheses are given as:
Under the null hypothesis, each cross section has a unit root (or is non-stationary) while under the alternative each cross section unit is stationary. The LLC test statistic under the null hypothesis is a modified t-statistic.
3) Im, Pesaran and Shin Test
The Im, Pesaran and Shin (2003) test (herafter IPS) is introduced to take account of the major weakness of the LLC test where it is assumed that all individual AR(1) series have a common autocorrelation coefficient. It allows for individual processes by permitting φ i to vary across the cross sections. The IPS test begins by specifying a separate ADF regression for each cross section unit specified by equation (2). The null and alternative hypotheses for the IPS test are:
Under the null hypothesis, all cross section units in the panel are non-stationary. The IPS test assumes that under the alternative at least one cross section unit, but not all cross section units is stationary. This differs from the LLC test which presumes all cross section units are stationary under the alternative hypothesis.
The IPS test is based on M independent tests on M cross section units while the LLC test combines the test statistics. The random errors, ε i,t , are assumed to be serially correlated with different serial correlation properties and different variances across each cross section unit. The core of the IPS test is based on a group-mean tbar statistic where the t-statistics are drawn from each ADF test and averaged across the panels. Adjustment factors are used to standardise the t-bar statistic into a standard normal IPS W-statistic under the null hypothesis.
4) Hadri Test
The Hadri (2000) panel unit root test parallels the well-known KPSS unit root test with the null hypothesis of no unit root in any of the cross section units in the panel. As with the KPSS unit root test, the Hadri test is based on the residuals from individual OLS regressions of y i,t on a constant or a constant and a trend. The test statistic is distributed as standard normal under the null. The error process may be assumed to be homoskedastic across the panel or heteroskedastic across the cross section units. Two Z-statistics are presented. One Z-statistic is derived from the Lagrange Multiplier (LM) statistic where the residuals from the ADF regression are associated with the homoskedasticity assumption across the panel and the other using the LM statistic that is heteroskedasticity consistent.
B. Multivariate Cointegration
Following Engle and Granger (1987) , suppose the set of M market index series are all I(1) and is I(0), then β is said to be a cointegrated vector and is called the cointegrating regression. The components of y t are said to be cointegrated of order d, denoted by and (ii) there exists at least one vector β = (β 1 , β 2 , …., β M ), such that the linear combination is integrated of (d -b). By Granger's theorem, if the indices are cointegrated, they can be expressed in an error correction model (ECM) encompassing the notion of a long-run equilibrium relationship and the introduction of past disequilibrium as explanatory variables in the dynamic behaviour of current variables.
In order to implement the ECM, the order of cointegration must be known. A useful statistical test for determining the cointegration order proposed by Johansen (1991) and Johansen and Juselius (1990) is the trace test. For example, to test for no cointegrating relationship, r is set to zero and the null hypothesis is H 0 : r = 0 and the alternative is H 1 : r > 0. However, the Johansen (1991) test can be affected by the lag order. The lag order is determined by using both the likelihood ratio test and information criteria in VAR. The optimum number of lags to be used in the VAR models is determined by the likelihood ratio test statistic: (3) where T is the number of observations, K denotes the number of restrictions, denotes the determinant of the covariance matrix of the error term, and subscripts 0 and A denote the restricted and unrestricted VAR, respectively. LR is asymptotically distributed χ 2 with degrees of freedom equal to the number of restrictions. The test statistic in (3) is used to test the null hypothesis of the number of lags being equal to k-1 against the alternative hypotheses that k = 2, 3, … and so on. The test procedure continues until the null hypothesis fails to be rejected, thereby indicating the optimal lag corresponds to the lag of the null hypothesis.
C. Multivariate Granger Causality and Level VAR Tests
To examine the short-run relationships among the markets, Granger (1969) causality tests are specified. Essentially tests of the prediction ability of time series models, a market index causes another index in the Granger sense if past values of the first index explain the second, but past values of the second index do not explain the first. When the indices in question are cointegrated, Granger causality is tested using the ECM: (4) where Θ contains r individual error-correction terms, r are long-term cointegrating vectors via the Johansen procedure, ψ and γ are parameters to be estimated, and all other variables are as previously defined.
One problem with a Granger causality test based on (4) is that it is affected by the specification of the model. ECM is estimated under the assumption of a certain number of lags and cointegrating equations, which means that the actual specification depends on the pre-test unit root and cointegration (Johansen) tests. To avoid possible pre-test bias, Toda and Yamamoto (1995) propose the level VAR procedure. Essentially, the level VAR procedure is based on VAR for the level of variables with the lag order p in the VAR equations given by p = k+d max , where k is the true lag length and d max is the possible maximum integration order of variables. Therefore, the estimated VAR is expressed as: (5) where t =1 ,…., T is the trend term and are parameters estimated by OLS. Note that d max does not exceed the true lag length k. Equation (5) can be written as: (6) w he re , wi th , , , with , with and . As restrictions in parameters, the null hypothesis H 0 : f(φ) = 0 where φ = vec(Φ) is tested by a Wald statistic defined as:
where and where I T is a T×T identity matrix. Under the null hypothesis, the Wald statistic (7) has an asymptotic Chi-square distribution with m degrees of freedom that corresponds to the number of restrictions. Although Toda and Yamamoto (1995) present this method principally for the purpose of Granger-causality testing, tests based on level VAR equations can also be used to examine long-run relationships. Test results based on the ECM can then be regarded as an indicator of short-run causality, while the causality tests by the level VAR can complement the result of the cointegration tests in terms of long-run information.
D. Variance Decomposition
One limitation of these tests is that while they indicate which markets Grangercause another, they do not indicate whether yet other markets can influence a market through other equations in the system. Likewise, Granger causality does not provide an indication of the dynamic properties of the system, nor does it allow the relative strength of the Granger-causal chain to be evaluated. However, decomposition of the variance of forecast errors allows the relative importance of the variance in causing fluctuations in that market to be ascertained. The decomposition process therefore allows the variance of the forecast errors to be divided into percentages attributable to innovations in all other markets and a percentage attributable to innovations in the market of interest. One problem here is that the decomposition of variances is sensitive to the assumed origin of the shock and the order it is transmitted to other markets. To overcome this problem, a generalised impulse response analysis, which is not subject to any arbitrary othogonalisations of innovations in the system, is applied.
The variance decomposition analysis illustrates the system dynamics by decomposing the random variation of one market into component shocks and analysing how these shocks in turn affect prices in other markets. Consider the following VAR model of m market indices proposed by Eun and Shim (1989: 243) :
where y t is a m×1 vector of indices, α and A(S) are respectively m×1 and m×m coefficients, n is the lag length, and e t is a m×1 column of forecast errors of the best linear predictor of y t using past values of y. By construction, if the forecast error e t is uncorrelated with all past values of y and is also a linear combination of current and past y t , then e t is serially uncorrelated. The i,j component of A(S) measures the direct effect of the jth market on the ith market in S periods. As shown by Sim (1980) , by the successive substitution of e t s into y t-S , the VAR model becomes the following moving average representation where the price of each market is a function of past innovations of other markets:
Given e t is serially uncorrelated, the components of e t may be contemporaneously correlated. To observe the structure of the response of each market to a unit shock in another market within S periods, the error term is transformed by the triangular orthogonalisation procedure. Let e = Vu where V is a lower triangle matrix and u is an orthogonalised innovation from e such that Eee′ = S and VV′ = S and the transformed innovation u t has an identity covariance matrix. Equation (9) can then be re-written as: (10) where C(S) = B(S)V. The i.jth component of C(S) represents the impulse response of the ith market in S periods to a shock of one standard error in the jth market. From the orthogonalised innovations, the forecast variance of each market can also be decomposed into portions accounted by shocks or innovations from other markets. The orthogonalisation generates the quantity , which is the proportion of forecast error variance of y i from innovations in y j . This variance decomposition provides a measure of the overall relative importance of the markets in generating fluctuations in their own and other markets. Table 1 provides the panel unit root tests comprising statistics for the LLC t, IPS W and Hadri homoskedastic and heteroskedastic Z-tests and corresponding pvalues at price levels and first differences for the 11 markets. The LLC t test 1210 and a p-value of 0.0000 thus rejecting the null, H 0,IPS which concludes that at least one of the price-differenced series in the 11 European markets is stationary. Turning to the Hadri homoskedastic and heteroskedastic Z tests of the null hypothesis that all series in the panel are stationary; for the price level series, the null hypothesis is rejected with a homoskedastic Z statistic of 68.0786 and a pvalue of 0.0000 and a heteroskedastic Z statistic of 53.8621 and a p-value of 0.0000. This suggests that the price level series for all markets tend to be nonstationary. With respect to the first-differenced series, the Hadri homoskedastic Zstatistic of 0.2629 and p-value of 0.3963 and the heteroskedastic Z-tests of 0.3778 and p-value of 0.3528 fail to reject the required null, thus indicating that all price differenced series are stationary. : at least one series is stationary, H 1 (Hadri homoskedastic and heteroskedastic Z-stat) each series is non-stationary; the lag orders are determined by the significance of the coefficient for the lagged terms; for the price levels series intercepts and trends are included; for the first differenced price series only intercepts are included.
IV. Empirical Results
According to the panel unit root tests, analysis of the price level series indicates non-stationarity while the first-differenced price forms exhibit stationarity for all 11 European markets. The finding of non-stationarity in levels and stationarity in differences suggests that each index price series is integrated of order I(1). The finding of non-stationarity in levels and stationarity in differences provides comparable evidence to other studies of European equity markets using lesspowerful univariate unit root tests. In terms of subsequent modelling procedure, the differenced series are then used to carry out lag length selection, causality tests and decomposition of the forecast error variance for the markets to be analysed.
Johansen cointegration tests are used in order to obtain the cointegration rank. The eigenvalues and trace test statistics are detailed in Table 2 for the various null and alternative hypotheses. As the multivariate cointegration tests cover all eleven markets rather than the simple bivariate combinations found in much of the earlier work, they consider the full scope of financial integration relationships that may be found. The trace test statistic is greater than the critical value for the null hypotheses of r = 0 thereby rejecting the null hypothesis. However, the null hypothesis of r ≤ 1 fails to be rejected in favour r > 1 indicating the order of cointegration is 1. However, similar hypothesis are rejected up to, but not including, r ≤ 4 thereby suggesting an order of integration of four. The primary finding obtained from the Johansen cointegration tests is that a stationary long-run relationship exists between the markets. Thus, there is a tendency for the markets in the long run not to drift too far apart (or move together). As cointegration exists, Granger causality tests are performed based on equation (4). F-statistics are calculated to test the null hypothesis that the first index series does not Granger-cause the second, against the alternative hypothesis that the first index Granger-causes the second. The calculated statistics and p-values for the markets are found in Table 3 . Among the eleven European markets 50 significant causal links are found (at the 0.10 level or lower). For example, as shown Greece, Ireland, Spain and the UK markets affect the Austrian market (column 1) and Spain (column 10) is found to have a Granger causal relationship with Austria, Belgium, France, Germany and Ireland.
Further insights are gained by examining the rows in Table 3 indicating the effects of a particular market on all markets. In the short run, it is evident that the most influential markets are Austria, Belgium, Germany, Ireland, Spain and the UK. Germany, for example, influences seven European markets, including France, Greece, Ireland, Italy, Netherlands, Spain and the UK. The least influential markets in terms of Granger-causality are the Netherlands, which has no influence across any other European markets, and Italy, which only affects Ireland. There is also an indication that there is feedback at play in several pairwise combinations. For example, the UK market Granger-causes the Irish market and Ireland Grangercauses the UK market. This suggests a common pricing factor and close integration. Using the total number of causal and caused relationships as one indicator of integration, Austria, Ireland, Spain, Germany, the UK and Belgium are relatively more integrated, while Denmark, France, Greece, Italy and the Netherlands are less integrated.
While it is not easy to explain these results on a one-to-one correspondence with market features (not least because the equity indexes are not from a single exchange), it does appear that the more integrated markets are those with more active and larger markets. For example, the London Stock Exchange (UK) and BME Spanish Exchanges (Spain) are Europe's largest by investment flow (IPOS and secondary market issues), while they and the Deutsche Börse are largest by value of share trading and turnover velocity. Likewise, Baele et al. (2004) identifies Germany, Spain and Belgium as countries with an above-average contribution of euro-area factors influencing local returns. However, while it is relatively easy to see why small markets like Denmark, Greece, and the Netherlands are less integrated, it is difficult to explain why Austria and Ireland appear more integrated and why large markets France and Italy are poorly integrated. One possibility is that unmeasured institutional and behavioural restrictions on investor and capital flows explain better the lack of integration than market-based measures of activity and liquidity explains the presence of integration.
The long-run causality Wald test statistics and p-values based on Toda and Yamamoto's (1995) level VAR procedure are presented in Table 4 . The model is estimated for the levels, such that a significant Wald test statistic indicates a longterm relationship. This serves to supplement the findings obtained from the Granger causality (short run) results in Table 3 . Among the eleven markets, 53 significant causal links are found (at the 10 percent level or lower). For example, column 7 shows that the markets in Austria, Belgium, France Germany, Greece, Spain and the UK affect the Irish market; and the German market (column 5) is influenced by Belgium, Ireland, Spain and the UK. The rows in Table 4 indicate the effects of a particular market on all markets. The least influential market is Italy, which does not have any long-run influence on any other European markets.
However, these results should be interpreted with the qualification that short and long-run causality tests only indicate the most significant direct causal relationship. For example, it may be that some markets influence non-Granger caused markets indirectly through other markets. In order to address this concern, Table 5 presents the decomposition of the forecast error variance for the 2-day, 5-day, 10-day and 15-day-ahead horizons for the 11 markets. Each row indicates the percentage of forecast error variance explained by the market indicated in the first column. For example, at the 2-day horizon, the variance in the Austrian market explains 99.56% of its own innovations, whereas 0.13% of the variance is explained by innovations in the German market and 0.12% by the Spanish market. Five home markets, namely Austria , Denmark, Germany, Greece and Ireland explain at least 70% of their own innovations, while with the remaining markets domestic influences on innovation range from 21.57% (France) to 47.10% (Belgium). The UK market significantly influences the German market by 19%, even after 15 days.
It is readily apparent from the decomposition of the forecast error variance in Table 5 that sizeable differences in the percentage of variance explained by domestic and international markets prevail across the EU. In terms of their average influence on forecast error variance across other European markets at the 15-day horizon, Austria and Germany account for 16.4% and 19.3%, respectively, while Italy and Denmark account for a mere 0.1% and 0.2% respectively. From a different perspective, Austria accounts for 98.7% of its own variance and Greece 87.0%, down to the Netherlands at just 19.0% and France with 22.1%. Notes: The ordering for the variance decomposition is based on the number of 'causes' in Table 3 ; the four rows for each market are in order of forecast periods of 2, 5, 10 and 15 days, respectively.
V. Concluding Remarks
Financial integration is a long-standing policy goal in the EU, potentially benefiting its many member-states and their citizens through more opportunities for risk sharing and diversification, the better allocation of capital across investment opportunities, and the potential for higher economic growth. The results of this study are just one indication of a more integrated European equity market, in both the euro area and beyond, signalling that national stock market returns in the EU are increasingly driven by common (regional) news. This would provide prima facie evidence that institutional and regulatory change in the EU implemented through a variety of policy mechanisms, along with the changing behaviour of investors and financiers at the market level, has been successful in promoting the desired objective.
Of course, this analysis does suffer a number of limitations, all of which provide possible directions for future research on European financial integration. First, while the equity market is clearly an important dimension of the financial system, it is just one part alongside the money, bond and banking markets. Ample evidence suggests that the degree of integration varies depending on the market segment, with financial integration usually more advanced in market segments other than equity. For example, as the money market lies closer to the single monetary policy in the euro area, it will be relatively more integrated. It would then be interesting to use similar techniques to those used in this paper to compare the level of integration in different market segments in the EU.
Second, while there is ample allowance in this study for local and regional factors in pricing equity in Europe, there is no recognition of global factors arising principally from the US, Japan or even China. This makes it difficult to gauge the relative impact of global, regional and local factors in European equity markets, and thereby make a more complete assessment of financial integration. This is equivalent to assuming that the influence of non-EU markets is constant across those markets included. However, focusing on a smaller set of closely related markets allows better insights and a more tractable analysis than what might otherwise be the case. Finally, this study provides a broad assessment of financial integration for the entire period and across all markets. It therefore is unable to comment on the relative pace of integration over this period, the role of the various institutional and regulatory changes in this process, especially the introduction of the single currency, and the differential impacts on the member-states. By splitting the sample period into, say, a period before and after a major structural or institutional change, it may be possible to illustrate the impact of this change on financial integration. These limitations, of course, all provide useful directions for future research in this important area.
